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Effect of Hot-pressing Temperature on Sintering and 
Graphitization of Coke with B 2 0, Addition 

Tsuyoshi HAGIO* Yasuhiro MATSUSHITA**, 
Kazuo KOBAYASHI*, and Hidemasa HONDA* 

* National Industrial Research Institute of Kyushu, Tosu, Kyushu, Japan 
*• Nippon Crucible Co., Ltd., Inada, Higashiosaka, Osaka, Japan 

Effect of hot-pressing temperature was investigated on some properties of polycrystalline coke compacts 
made from calcined pitch coke powder with 10% B a O, addition at various temperatures from 1200 to 2200 1 
under a pressure of 200 kg/cm J . Bulk density was almost constant as 1.6 g/cm* up to 1800 C, and increased 
rapidly to about 2.0 g/cc above 2000 C. Mechanical strength once decreased at temperature range from 1600 
to 1800 C, and it increased again above 2000 C. Graphitization proceeded remarkably above 2000 C. B»C was 
formed at 1600 C and amount of B 4 C decreased with increase of temperature. 

The . hot-pressed compacts could be classified into three types. The first is the one made below 1400 1; 
in which coke particles adhered each other with BjOj glass phase, the second, is the one made between 1600 
and 1800C which consist of the mixture of coke particle and small amount of B 4 C exist independently, and 
the last is the one made above 2000 C of which boron is considered to give strong influence for sintering and 
graphitization of coke by its diffusion into coke structure. 
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Fig. 1 Hot-press apparatus. 
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Fig. 2 Shrinkage curves of the sam- 
ples with temperature under hot- 
pressing. 

a: coke with 10% addition 
b: coke with no addition 
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1200 1400 1600 1800 2000 2200 
HPT CC) 

Fig. 3 Change of bulk density of 
the compacts with hot-pressing 
temperature. 

O: coke with 10%B 2 O 3 addition 
0 : coke with no addition 
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Fig. 4 Change of bending strength 
and compressive strength of the 
compacts with hot-pressing tem- 
perature. 

O : coke with 10% B2O3 addition 
• : coke with no addition 
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Fig. S Change of rf(ooi) spacing of coke 
with hot-pressing temperature. 

O : coke with 10% B2O5 addition 
# : coke with no addition 
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Fig. 6 Change of apparent crystal- 
lite size, Leiovih of coke with 
hot-pressing temperature. 

O : coke with 10% BaOa addition 
ft: coke with no addition 
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Fig. 7 Change of B«C content in the com- 
pacts with hot-pressing temperature. 
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Fig.8 Change of boron content in the 
compacts with hot-pressing temperature. 
• : total boron content by chemical 
analysis 

O : content of boron forming B4C esti- 
mated by X-ray analysis 
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